use by the gcntral population.

(R

,v«,.\ -

e, r g; bottom samplos, numbcr 1 was takon some 100-200 yds. ‘below tho

i t:0f "{if1ow of Ahite Gek Lake, and humber 2 was taken some 100-200'yds.

3 ream ‘from this irflow peint. Samples numhers 1 through 7 were taken at

;s+ts approximately equaily distributed hetween point rumber 2 and Clinton.

Fi .«uquQ:uB was .taken in Clinton, sample number 9 was taken approximately

i3 Fetwaen Norrls Lake g Cri’gtcn ‘and”simplé number 10 was ‘taken'in .o . v -
3 S¥es All of the samples ars mud or silt except the one taken at Norris

:1&$. anict nzé constiderahle rocke The two results given for samples 1, 2, and

} 3;resent different analyset of thc Scm. saample and do rot represent

-

.Samplo Canmtion -

Lamber ppb, hg(h} A

1 133 25 ‘4 x 1079; 9 x 1079
2 5G; 33 17 x 1”9 11 x 1079
3 33 . 11 x 1079

4 . 9 x 1072 ' .
5 17 6 x 1079

6 a2 14 x 10™9

7 £0 17 x 179

& 33 11 x 1079

3 25 9 x 1079

1C 83; 67 28 x 1”9 23 x 16°°

In this uszne, the pc is defined ip eccord with i3S Handbook 69 and is
thus taken a5 about 7.4 x 10% dis./sec.

H. F. Hﬁﬁry,"
Safety, Fire, and Radidtion Control
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MEMORANDUM

CONFERENCE.mmxmmnwmnwwxnﬂﬂ

DATE: August 15, 1960 TELEPHONE( ) PERSONAL (X3)
PARTIES: (Originating)___ 2, T, Henyv, v. J. ;lcCluen, H. J. Culbert, . 3. Schultz
(Other)

SUBJECT: -‘adiocactivity levels in Clinch River between CEGIP and korris Lake

DISCUSSION: A proposed study of the current radicactivity levels in the Clinch River
involving water znd mud sampling to e parformed by the rrocess Engineering Division;
—discussed such aspects as the gampling voints, cuantity of sample reguired,
multiplicity of samples, frequency of schedule, and laboratory analyses to be made.

CONCLUSION OR
AGREEMENTS: Process Engineering Division (Process Laboratory Department) personnel

are to collect samples of wster, .:aspended silt (when av:_laole), and stream—bottom mud

ha a i I
be in dupl:.cate, Wl‘bh a quan’c:Lty sufficn.ent of each sample retained for a third run
icance ntative schedules initial series of
samples as soon as possible in August 1960; to be repeated in about six mon'l:hs o

—iring a winter month
Locatlons proposed: (1) Below White Oak Creek, (2) Above White Cak

56)\Edgemore Bridge, (7) Below Clinton, (8) Above Clinton, (9) Below Norris Dam,
10 Norris Lake,

This. document has be ﬁ approve7 for reFay

o pubbc by‘ f ll {)

)
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MEMO AVOID ORAL INSTRUCTIONS Date__ 12/14 19 57

To Dr. H. F. Henry . Res ORNL Waste Release tc
Clinch River

As mentioned previously, the high value of 2116 dis/min/100 ml obtained on a

supposedly finished water sample does not appear tc be a valid measurement of

the influent water activity. Bill thinks this came from back i

Results sin
12/4/59 - 536 Beta - dis/min/100 ml

12/5/59

312 " . AQOTT ' .i_ee\.\“,,a_v‘\*& _
W .
12/6/59 - 93 =« " 4 W R

\-}
12/7/565 = 273w " S P
S ™
12/8/59 - 232 L | o5®
JCN-486 AFBsla Signed (\ § W&Q\_w

1235 3599 MO RC A. F. Becher

Safety and Health Physics
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MEMORANDUM

Tos Mr. A. F. Becher

Subject: Radioactivity of Clinch River at ORGDP

On Monday morning, November 2, 1959, the ORNL Area Monitoring Group notified
ORGDP Safety and Health Physics that a radioactive leak of spent fuel elements
had occurred over the weekend; subsequent newspaper releases suggested that

the incident began late Friday afternoon. The gates of the dam reportedly

had been closed Sunday morning to hold back what ORNL believed to be the major
portion of the spill. 1Initial counting results of a sample of the water im-
pounded behind White Oak Dam indicated a level of 225,000 dis./min./100 ml
gross beta. The following morning the Knoxville "Journal," and that evening
the "News Sentinel" as well as the "Oak Ridger" carried stories on the spillj;
clippings are filed in the Safety and Health Physics office. CRNL qualitative
analyses indicated the radionuclides to be mainly Ruthenium and Curium, with
lesser concentrations of Cerium, Neptunium, Americium, Plutonium, and Strontiumj
the latter being estimated at 10% of the total. Gross alpha activity of 14,000
dis./min./100 ml or about 8 x 10~ pc/ml was attributed to Americium 40%,
Curium 30%, Plutonium 20%, and Neptunium 10%. For comparison, it may be noted
that the Handbook No. 69 MPL, for 40-hour week occupational exposure is

1 x 10-4 pc Pu239/ml. Early "guesstimates" of the total quantity of radio-
nuclides involved varied widely from 5-500 curies.

ORGDP records indicated that the average beta activity in the plant sanitary
water during the previous three-month period was 24 dis./min./100 ml. Using
the MPL,, of 4 x 10-6 pc Sr90/ml (NBS Handbook No. 69, 40-hour week occupational
exposure) which is equivalent to 888 dis./hin./lOO ml, the 13-week MPL was
computed to be 11,544 dis./min./100 ml, essentially all usable during the 13th
week.

On Tuesday, November 3, 1959, about 10:30 a.m., ORNL "cracked open™ the White

Oak Dam, releasing impounded water to the Clinch River at about 5-10 ft.3/second.
Special sampling by ORGDP Utilities was started on the 4-12 shift, November 3,
1959. These results are shown graphically in figure 1 and are listed in table

1 along with the results of determinations by the ORNL "hot" lab, which apparent-
ly has a lower limit of detection of about 1000 dis./hin./lOO ml. Results of
subsequent analyses of five duplicate samples by the ORNL "cold" lab and the
ORGDP uranium measurements lab compared more favorably, averaging 459 and 486
dis./min./100 ml, respectively.

On Thursday, November 5, 1959, ORNL indicated that as of 2:00 a.m., the White
Oak Lake activity level was approximately 150,000 dis./ﬁin./lOO ml gross beta,
or about one-fourth to one-half the peak value. At 5300 a.m., November 3,
1959, the peak reading of 901 dis./min./100 ml was recorded at the Clinch River
influent to the ORGDP sanitary water plant.

On Friday, November 6, 1959, ORNL reported that as of 7:30 a.m. the White Oak
Dam was fully open, there was no backlog of radionuclides, and normal flow of
White Oak Creek was re-established. At this time, the gross beta activity in

This

d
;uc:ln‘;eg; has been approved for rolease




-0

White Oak Creek reportedly was about 50,000 dis./min./100 ml, or approximately
double the levels noted during "normal"” operations.

Levels up to 150 dis./hin./lOO ml prevailed in the Clinch River influent to
the ORGDP sanitary water plant through Wednesday, November 11, 1959. By
Thursday, November 12, 1959, beta activity levels at this location had fallen
below the ORGDP P.A.L. of 89 dis./min./100 ml (1/10th of the NCRP Sr90 MPL
for 40-hour week occupational exposure, NBS Handbook No. 69).

It may be noted that during the period involved, the Clinch River flow remained
essentially stable at about 5000 ft.3/second, paralleling the average annual flow
noted during 1957 and 1958, and providing the associated dilution factor of the
mixed fission product waste material released from CRNL.

On Friday, November 13, 1959, sampling of sanitary water from nine system loops
and end-of-line locations, including K-1001, K-25 Process Area, the pump houses,
and the Powerhouse Area, indicated an average gross beta activity of 34 dis./min.
100 ml, apparently reflecting the fact that there is no residual activity within
the distribution system.

During an 18-hour period beginning on the 4-12 shift, November 5, 1959, hourly
samples of raw, settled, and filtered water were obtained at the K-1515 Sanitary
Water Plant. Lab results indicated that during water purification up to the
point of filter saturation, settling alone removed an average of 53% of the
total beta activity, while settling plus filtering removed about 68% of the
total beta activity associated with the radionuclides present in this release,
with elements such as Sr90 and RulO6 presumably remaining in solution. The

need for increased frequency of washing of filters, usually performed on loss

of head or 72-hour intervals, was indicated by the beta activity of the finished
water approaching the beta activity of the raw water.

-

/.
fi?;752§?<¢éQééé Z
NBS:la N.JB. Schultz for\ .
Safety and Health Physics

Attachments (Figure 1 and Table 1)
November 17, 1959

No RC



TABLE 1

GROSS BETA ACTIVITY IN CLINCH RIVER
ORGDP SANITARY WATER PLANT INFLUENT

DATE 11/3 11/4 11/5 11/6 11/9 11/10 | 11/11 11/12
C.R. FLOW
(£ft.3/sec.) 4934 | 5128 5250 | 5260 4220 4800 5010 5300
12 Midnight (1000) 524
1 AM. 9 1682(0) 377
2 A.M. (0) 394
3 A.M. (500) 650
4 AM. (1500) 476 33 63
5 A.M. 65 |901(0) 504
(500)
6 A.M. (500) 411
7 AM. (1000) 349
8 A.M. 167 112 133 68
9 A.M. 556 152
10 A.M. 59
11 AM. 75
12 Noon 637 221 94
1 P.M.
2 P.M. 166
3 P.M. 49
4 P.M. 230
5 P.M. 1 529 408
(1000)
6 P.M. 235
7 P.M. 417
8 P.M. 374 40 14
9 P.M. 19 623 550
(1000)
10 P.M. 433
11 P.M. (1000)* 509

* ORNL "hot" lab results in parenthesis.

NBS:la
11/17/59
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INTER-COMPANY CORRESPONDENCE
UNION CARBIDE NUCLEAR COMPANY

A Division of Union Carbide and Carbon Corporation

To: Mr. 3. E. Rothfleisch Plant: Oak Ridge Gaseous Diffusion

Buillding K-1401
Date: March 26, 1957

Copies To: Mr. J. C. Barton Subject: Fluorides in ORGDP Area
Mr. H. F. Henry v Weters, July 1956 -
Mr. K. M. Jones January 1957
Dr. S. Katz
Mr. T. Kwasnoski KLI-4O01T
Mr. D. M. Lang

Mr. T. C. Whitson
Technical Division K-1005 File (RC)

Submitted herewith are the results of a six months' survey, performed
at your request, of fluoride concentrations in the ORGDP area waters.
Semi-weekly samples were taken by the Utilities Department in the
following locations: Poplar Creek at juhction with Clinch River, Clinch
River at K-1513 pumphouse, and the Clinch River, one mile downstream of
Poplar Creek junction. The results, expressed in parts per milliomn of
fluoride ion, are presented in table I. .

L4
; 4 QI M%’V\ - ~,%4
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T. C. Whitson e =
7- " T. Kvasnoskl .

Special Analytical Services Departmeirlr o
Technical Division ety

Oak Ridge K-25 Site
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ANSWERING LETTER DATE

suBJecT Minimum Flow of Clinch River

A letter dated January 5, from C. E. Center to R. W. Cook, concerning
minimum flow of the Clinch River is quoted below. This recommendation
obviously is the rssult of specific studies by Z-10 and is consistent
with our conclusions concerning the recent experiences of higher than
average beta activity in the Clinch River under low flow conditions,

"Reference is made to my letter of August 26, 1949, regarding \
the minimum flow rate of the Clinch River. Since that time, 2
at a meeting of the Radiation Protection Committee of the
United States, Canada and Great Britain, held in Canada on
September 26, the Committee recommended permissible limits on
certain of the radioactive materials. Also further study has
been and is still being made on the most asplicable waste dis-
_posal system for Oak Ridge National Laboratory under the funds
provided in Program "H",

"Until the revised waste disposal system is designed and in-
stalled, in order to keep the concentration of radioactive
vastes in the Clinch River within the permissible limits recom-
mended at the Chalk River Meeting, it will be necessary %o
regulate the discharge of such wastes in accord with the flow
of the river. <Tith the installation of the waste evaporator,
the increase in storage space in the Tank Farm, and the use of
White Osk Dam, such regulation is possible except under extra-

: mcntl;n;been ,pp;oveq for release

ordinary conditions. =, ol

. L
"Po enable the personnel at the Laboratory to plan the disposal <~ S
of the radioactive liquid waste, giving casideration to the Y A e

Clinch River flow rate, it is recommended that TVA make avail—
able to the Laboratory a copy of its weekly schedule of release =
from Nérris, of, &t least, a statement of the aiticipated averagel v i

#low for the week. With this information, every effort will be- “ZHE- 875
made to meintain the average concentration of Clinch River for: _mggﬁ:ﬁd%&?

A

an extended period of time within the permissible limits. After %ﬁf&;
the modification of our waste disposal system under Program "HY, S s
the lmowledge of thé flow rate will not be as critical as it is o el

at the present time. A '

i _ - *m‘;g‘iim‘}: .
"Although the possibility of an ORNL accident inm which extraordinary S
amounts of radioactive materials would be released is remots, the ’
.arrangement with TVA should also have provisions wherein large
volumes of water could be made available to dilute the activity in

Clinch River.”
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If we need any information concerning Clinch River flows, par-
ticularly as related to X-1) operations, I presume you have and will
continue to obtain it from X-10 rather than from any cther sourcs,
If you have corments in this regard, ..lesse discuss them with me,

A, P, Dunlap
Safety and Inspection Division
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